INTRODUCTION
conifer seedlings damping-off with R. solani. Within the species R. solani (and other Rhizoctonia spp.) there are numerous anastomosis groups (AG) which are of great importance from the point of view of pathogenicity to plants. The share of various AGs in Rhizoctonia population in soil may affect the disease threat of plants.
MATERIAL AND METHODS
Soil samples were harvested from the top 15 cm of the soil profile from nurseries of Forest Districts Lipka and Oborniki (Fig. 1) . The soil was collected in early spring, before any chemicals were used. Samples were placed in sterile cotton bags and proceeded immediately after reaching the laboratory.
Rhizoctonia isolates were obtained from soil samples using two trapping methods. The first method was based on the use of wooden toothpicks (Paulitz and Schroeder, 2005; modified) . Toothpicks (10 per 700 ml of soil in pot) were inserted into the soil to a depth of 5 cm, evenly spaced in the pot. After 48 hours, toothpicks were removed and placed on Petri plates with PDA, supplemented with antibiotics (Streptomycin 0.1 g/l and Penicillin-G sodium salt 0.1 g/l). The plates with two toothpicks per plate were incubated for 24 hours at room temperature. All mycelia growing from toothpicks were transferred onto potato dextrose agar (PDA) plates to identify Rhizoctonia isolates.
In the second method pine seeds, which were sown (25 seeds per pot) to a volume of 700 ml of unified soil from a nursery, were used. Then, after emergence of the first seedlings observation was carried out to capture the very first symptoms of damping-off (Fig. 2) . The symptomatic seedlings were disinfected with 0.5% sodium hypochlorite for 5 minutes, 70% ethanol (1 min) and washed three times in distilled sterilized water, for five minutes jointly. Next, the symptomatic parts of seedlings were transferred onto PDA, supplemented with antibiotics (Streptomycin 0.1 g/l and Penicillin-G sodium salt 0.1 g/l) to prevent the growth of bacteria. All isolates growing out of the inocula were transferred onto PDA.
The number of nuclei in the cells of obtained Rhizoctonia isolates was determined with the method described by Bandoni (1979) The average number of nuclei was calculated for 50 cells of each isolate (Table 1) . To isolate DNA, isolates were grown on liquid broth for 7 days. After that time, the mycelium was placed on sterile filter paper and the excessive medium was removed. The dried mycelium was put into Eppendorf tubes (1.2 ml), and mashed with sterile metal rods. DNA extraction was carried out using a DNeasy Plant Mini Kit (Qiagen) according to manufacturer's recommendations. Isolates obtained in the study have been first separated based on the number of nuclei per cell. To assign isolates to the anastomosis subgroups the restriction enzymes digestion of RFLP of rDNA--ITS regions was performed. Primers ITS4 (TCCTC-CGCTTATTGATATGC) and ITS5 (GGAAGTAAAA-GTCGTAACAAGG) were used for amplification of the nuclear rDNA-ITS region (White et al., 1990) . The PCR amplification reactions were conducted with PCR Mix (A&A Biotechnology). The denaturation step at 94°C for 10 min was followed by 35 cycles of 1 min at 94°C, 1 min at 60°C and 1 min at 72°C. Cycling ended with a final extension step at 72°C for 10 min (Biometra, T-Gradient Thermoblock). After the DNA extraction and restriction enzymes digestion of RFLP of rDNA-ITS regions the results of electrophoresis were checked under the UV light, and the resulting patterns were compared with those presented in the work of Guillemaut et al. (2003) . Four restriction enzymes (MseI, AvaII, HincII, and MunI) were used in the study to assign isolates to a certain anastomosis group (AG; Table 2), it has also been verified by comparing the ITS-rDNA sequences of all isolates with sequences deposited in GenBank (http:// www.ncbi.nlm. nih.gov/GenBank). Sequencing of ITS-rDNA region was done by an outside company.
RESULTS
Of all the soil samples collected from the surveyed nurseries 132 isolates classified as Rhizoctonia were obtained, 89 isolates from Garncarskibród forest nursery and 43 from Lipka. All the isolates were multinucleate, that is representing R. solani anamorph. Isolates belonged to seven different anastomosis groups. In Lipka AG-5, AG1-IC, AG2-1, and AG2-2 were present while the diversity of AGs was greater in Grancarskibród, where AG1-IB, AG1-IC, AG2-1, AG2-2, AG2-3 and AG4-HG2 were isolated.
The lowest average number of nuclei was observed in AG2-3 isolates obtained from Garncarskibród 
One-factor analysis of variance was conducted for both nurseries. Jednoczynnikowa analiza wariancji została przeprowadzona dla obu szkółek. (Table 1 ). The highest number of nuclei per cell was observed in AG2-1 isolates obtained from Lipka, with the average number of 13.44 nuclei per cell (AG2-1 isolates from Garncarskibród with the average of 9.85 nuclei per cell). The most common AG found in both nurseries, AG 1-IC, was characterized by the average number of 10.702 and 10.885 nuclei per cell Lipka and Garncarskibród, accordingly. In Lipka forest nursery the biggest number of isolates belonged to AG1-IC (20 isolates), AG-5 (15 isolates), and 4 isolates of AG2-1 and AG2-2. In Garncarskibród the biggest number of isolates assigned to AG1-IB (28 isolates) followed by AG1-IC (23 isolates), and AG2-3 (22 isolates) were found. There were 9 isolates AG2-2, 4 isolates AG2-1 and three AG4-HG2 isolates obtained from Garncarskibród.
DISCUSSION
From among the 132 Rhizoctonia isolates obtained all represented R. solani, a species widely distributed in Polish forest nurseries. The lower number of isolates in Lipka forest nursery is also shown on the site, where damping-off is not as severe as in Garncarskibród.
The knowledge of the occurrence of Rhizoctonia anastomosis groups in forest nurseries is insufficient.
As different anastomosis groups have different sensitivity to fungicides (Carling et al., 1999; Campion et al., 2003) and are characterized by different pathogenicity (Bełka and Mańka, 2014) , the knowledge of their occurrence in soil could have a big impact on seedling protection approach. The results of some studies (Herr, 1995; Sharon et al., 2011) suggest the possibility of using non-pathogenic Rhizoctonia strains as biological control agents against those highly pathogenic ones. In their research Camporota and Perrin (1998) demonstrated the predominant role of R. solani as the primary pathogen causing dampingoff of pine seedlings. In Polish nurseries, so far only the research by Stępniewska-Jarosz et al. (2006), and Bełka and Mańka (2014) described the differences between anastomosis groups in Polish forest nurseries. Stępniewska-Jarosz et al. (2006) found five, and Bełka and Mańka (2014) isolated four different anastomosis groups from Polish forest nurseries soil. The research by Stępniewska-Jarosz et al. (2006) and Bełka and Mańka (2014) were partially conducted in the same area giving different results. In the later work (Bełka and Mańka, 2014) isolates AG4-HG2 were observed. The difference may have resulted from possible bridging of some isolates belonging to certain AGs with isolates belonging to the other (Ogoshi, 1972) or from the fact that different techniques were used to assign isolates to certain AGs. While Stępniewska-Jarosz et al. (2006) used classic techniques, with culture of isolates in vitro and subsequent observation of their growth under microscope, Bełka and Mańka (2014) based their study fully on molecular methods. As most of the research on Rhizoctonia not only in Poland, but worldwide has been conducted on agricultural plants, it is highly desirable to further screen forest nurseries for the pathogen and its anastomosis groups. Better recognition of the problem would help in saving considerable amounts of money spent on chemicals used for damping-off prevention and in approaching the principles of integrated pest management (IPM).
Many AGs and subgroups of R. solani and binucleate Rhizoctonia spp. have been reported as causal agents of Rhizoctonia diseases on a wide range of host species (Sneh et al., 2008) . For example, AG1-IA possesses the ability to cause the disease in such plants as rice (Oryza sativa), corn (Zea mays), barley (Hordeum vulgare), potato (Solanum tuberosum), and many other agriculturally important species but cannot attack trees (Sneh et al., 2008) . In contrast, Rhizoctonia species belonging to the same anastomosis group -AG1 subgroup IB cause diseases in Larix spp., Acacia spp., Eucalyptus spp., Pinus spp. and Cupressus spp. Not only pathogenicity of different anastomosis groups differs between species. The study carried out on uninucleate isolates confirmed that they were the causing agents of damping-off in many Finnish nurseries (Grönberg et al., 2006; Sen, 2001) . At the same time from Norwegian and Finnish forest nurseries uninucleate and binucleate strains of Rhizoctonia have been isolated from healthy seedlings of Scots pine and Norway spruce (Hietala, 1995; Lilja et al., 1992; 1994) .
In conclusion, more research on Rhizoctonia spp. in forest nurseries is needed. The knowledge of AGs present in soil and their pathogenicity would be helpful in choosing the right protection method.
